An overview of the mTOR pathway as a target in cancer therapy.
The mammalian target of rapamycin (mTOR) signaling cascade is a key regulatory pathway controlling initiation of mRNA translation in mammalian cells. The mTOR inhibitor rapamycin and its derivatives have shown potent antineoplastic activities in many preclinical models and clinical trials. First-generation mTOR inhibitors are now FDA-approved for the treatment of renal cell carcinoma. This article reviews the components of the mTOR pathway and their normal functions, highlighting the most common alterations in the pathway, seen in various human malignancies. It also discusses elements and effectors of this signaling cascade and reviews the therapeutic relevance of pharmacological inhibitors of the pathway in several malignancies, including lymphomas, leukemias, sarcomas, renal cell carcinoma, and breast cancer. mTOR targeting is a highly promising therapeutic approach. First-generation mTOR inhibitors have already shown substantial activity in the treatment of certain tumors, while the emergence of second-generation catalytic mTOR inhibitors provides a better approach to target the pathway in malignant cells and has raised the potential for better clinical outcomes in the future.